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ABSTRACT 



metric measure a 
temperature. It 



The purpose of -this module is to teach the basic 
of, leng-C^I^ area , volume, capacity,, mass, and 
introduces student s to metric prefixes, 
abbreviations, and unit conversions with the system. Illustrative and 
optiiortal material compares ine*-ric measures to our familiar Ameri::an' 
istandard measures. The jiurposes are accomplished through the use of' 
detailed explanations, experiments, charts, aames, and manipulatl ves. 
After aa inttoduc tion' which points up the need for a uniform 
international measureneht system, the student proceeds through a 
series of experiment*^' and worksheets. Most pro()lems are related in 
some wa'y to a physical model cr actual measureHTbnt device. 
(Author/MK) I 
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Th« puxipMt of this Kodult is to toaoh tho ^io 
Mtrio iiMMKiroa of Xotifth; arM* voIum, tS^paoitytj 
mmu and. toKporaturt. ^t introd))o«a Btv4*nta t^ 
iMtvio pvafixoiLt abbraViationa and unit oonvar- ^ 
aions with tha Imtoa. Illuatrativa and option- 
al natazlal ooapltraa aatrlo naaauraa to our fanil- 
iar Aaarican standard aaasuras. Tha purpoaas ara 
a^oapiiahad through tha uaa of datailad axplana- 
iiona, axparinanta, ohartai ^laaaa and nanipulativaa. 

« 

Aftar an introduot ion, which points up tha naad -f or 
a. uniform intaxnational Maaura»ant ayataa, tha 
student pi^aada through a aariaa of axparimanta 
and worfcahaata in whioh ha laama to uaa tha baaio 
natrio unita of lan^, araa, voluMa^ oapaoity and 
tanparatura. Aa ha works with thaaa unita t ha 
raoognisaa tha advanta^aa of tha daoiaal atruotura 
of tha.aatric ayataa. Moat problaaa ara xalatad^ 
In soBia way to a phyaioal aodal or actual ihaaauta- 
raant davloa. 




«Stud*nta will ba abla to uaa tha baaio natrio pqpa- 
' f ixaa and undaratan^ thair nsanin^r and ralationahip* 

.Studaitta will ba abla to intarprat and uaa OoMVMn 
•atrie abbraviatiena* 



tStttdanta will \ta abla to uaa tha baaio Mtrio 
■aaauvta of laniftht araa, voIumi oanaoity^ .aaaa 
r n?/-^ tanparatuja. 

4^ Q - ■ ^ ' . • 



•9tudanta will ^ alAa to aatipiata aaaauraa df 
lanirth t ^^raa, voluiia» and iiMa in aattlo units. ■ ^ 

tStudanta wiU ba *^a to donyart.frian ona aairio 
unit to anothar by uainc tha propartlaa of tha 
baaa tan ayatsMi^ a*««» 12 |ia » 1,2 oiT. 

•Studanta will ba kbla to raad tha natrio tanpf- 
aratUra Mda, ^ 

•Sti4anta will know tha baaio unit of natrio land 
naaiuranant (haotara). ' 




Act. #1,. Introduotlon Naad for and hiatotty of 

tha natrio ayatan. , ^ 

Aot. #2* Thoi^ Jaffaraon, a Fandulun, and tha 
Matar - Show wa|ra datazninin« tha baaio 
uiiit of natrio syatan - tha-natar. ♦ 

Aot. #3. Uain« a n^ar aiiok and, laaming nattlo ^ 
prafixna -* pusila or oonoantraiion gana; 

Aot. 0k ^ Praotioa in natrio aaaaurananta - proj- 
aoti .and pusilaa. > 

Aot. #5, Axaa naaaua^nanta 

Aot* #6, Voluna noaaurananta " < ' ^ 

Aot, #7, Maaa (waight) *aa«uranant», 
Aot, #8, Land-mraa (optional) 
Aot. Madil tanpaxatura naaauzan^t 
;Aot. #10, Raviaw o^awoxd 

Aot, #11. Qonraj^n^M - Bnillah^a«d natrio (apticnj^). 

f ■ • ■ '4 




•Contained In this Kolulet ' 



* 1. AoUVlty ShMt a to 11 \^ 

2. Student VorkahMt .1, la, 3 f 3a, ^ 

3^1 5. 5a, 7, 9, 11, 11a, and lib, / 

• ' ' ' • . ' • ■ \ 

•Tttafihar tnutt provide i . 

1. Strlfig and iwlghts (haary waahars wUl dp) 
for pendulums. Meter atlqka, watches ,Klth 
second hand or sl^op Hatches. (Act. #2) 

2. Meter sticks (Act, #3) ' 1 

3. Strips of cardboard, tAgboatd (or adding 
•achihe tapes) 36 cs long, cardboard or tag- 
board for pueisle conatruction, meter stioka 
and metric rulera, 100 meter meaaurlng tape, 
and aoiaaora. (Act, m) 

Metric rulers, 1/2 gallon milk cartoiie. jneter 
atioks, cardboard (kO cm long) for construc- 
tion of cubic decimeter, cubic centimetar 
blocks, quart milk carton, liter measuring 
cup, and scissors. (Act. #5) , 

5. Balance scale with metric weights, various 
containejrs to hold water - tin cans* bottles, 
.plastic bowls, eto. - white oantimatar.oubea', ' 

and 10 cm roda, (Act, »#»s 6 and 7) 

6. CalaiuB thermoMttar (not. absolutely essen- 
tial). (Act. 07) • 

* ■ . 




The pretest isi designed to ohaok antrsnd^skiUs 
of studants tp deteziRina if ,thay need additional 
preparation before or during^ work on the mcdule. 



Students unsuQoerfaful 6h the pretaat may ber / 
.1. Glvaif pp-module matanala, ,/-^ r 

2. Asaignedv to work en- the modula with better . ^' 
praparwlHrtudenta, , ^ 

3. Giveh individual instructs balp^Mhen diffi- * ? 
r oulty is encbuntsM within the module. 

£sibitii ■ ' ' , ' y ' ^ .•■■I 

Tha poatteat 1* daaignwl to detaziOne If tha atu- ' 
dent is abla to aucoaad^ in acQoivllahlng thr ob-. 
jaotivaa for tha module. 

■ / ■ ■ \ •■■ • ^ ■ • ,■ • -.'^ ■::v$¥ 
..... — ..v...,.,-. ; K..:?.-.i..,.^.,...x'ip 



I. Activity Sheet #1 - Introduction 
^ A, Teaching suggestions i ' 

1. The purpose at this activity la to 
dlaouhs the need for history Wind ad- 

^ ^ . v.aAtages ytjlttim ' n#trlc system.- ■ 

2, This should be read and discussed by 
the students. The teacher could ask 
students to give examples of metric 
measurements that they have heard 

.used. A 16 mm film projector f 35 mm 
slides are good examples. Some stu- 
dents may know of foreign or domestic 
carh vlth metric parts. 

B. Materials I 

1. Activity Sheet #1 and la 

2. Student Worksheet ^\ and la 

3. Adding machine tape 

C, Ansver Keyi Page 5 
Solutions will tary. 

II, Activity Sheet #2 ' ' 

A. Teaichlng suggestions t . ' 

1. The purpose of this actlvl^ty is to 
illustrate a method of defining a 
standard measuring unit. 

2. Students may do this experiment in 
pairs or" threes. Be sure to emphasize 
that the Measurement Is to be made to 
the center (approximately) of the bob. 
Some dlsouaalon could take place re<- 
garling the displacement of the pen- 

\y dulum and It's effect pn the period. 

h ■ ■ , 



If you pull it 5" to one side to 
start it swl'nglng, 4© you get a - 
J different iresult from pulling It 8"? 
Where does It seen to make a dlff - 
.erenoe? These <iuestlons should be 
answered ,by Investlgatlcn. , . ' 

B. Materlalsi ^ 

1. Activity .Sheet #2 and 2a\ 

2. String and weights (heavy washers will 
do) for penduluifs, metAr sticks, itches 
with second hands or stop watches. 

Activity l&eet #3 . 

A. Teaching: suggestions i < 

1. This actlylty will hel|) students learn 
names of basic metric units and pre- 
fixes for their S|^bdlvl8ions and mul- 
tlples, and metric a^breviatiojis. \ 

2. The teacher should discuss the sub- • 
division of the. meter stick wlih the 
class and check their understanding of 
the prAflyes and their meanings. Use 
the prefixes in .other words - decimal, 
century, etc. ^ 

3. A game of "concentration" may be play- 
ed with an overhead projector and a ^ 
transparency of the f oUowlng diagram. 



^0 
C 

B 





idni 








CP) 


mm 


m 


to 
mm 


uc 


IP 


film- 




IP* 
mm 


m 


in 



Easy for "beginners. 
Other units can be 
i»sed. 
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(Cont'd) 



Th# o«Us on th» tvtnsiMawioy my 
D# owti^ with pi^« of oudbou^ 
jnA :th« ola«« divided Into two t^ans, 
Thtnt taking turns, « iMiibtr fro* 

team trlta to n«M tht looatlone 
whioh contain aqulvalont maaaurss, 
gattlng polnta f ocr' auooassaa. Pot f 
•xawple, D-1 and C-3 aoox^es a point. 
If the locatloAa do not oontafh aqulva 
lent measures thsy ars ocvszsd again. 
This gane 4nay be varied with differ- 
ent types of measurenents as the stu- 
dents learn more about the metric 
system. 

B, Materials! 

. 1. Activity Sheet #3 

Student Worksheet #'s 3, 3a and 3b 
3. Meter sticks 
^. Stock for playing cards. 

C. Answer Keyi Pages 10 and 11 

1. Mlcrot mini f center declt dekat hector 
kllof and mega. 



2, a) dekaneter 
hectoneter 
klloaeter 
megameter 
centimeter 

3: . 1000 grama 
1 kilogram 



decimeter 
mllllgtam 
kllollter 
kilogram 




300 3 
900 9000 




370 
500 
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* 3. 8 omi 89 iMif 60? mt 2kZ </mt k? dM| 

^ and 8m' 

^. Solut£or) is shown. 

Activity Sheet ^ ^ ' 

A. Teaching suggestions i 

1. The activities pro\rlde opportunities 
^ for students tg use wetrlc i^asuze- 

mants In constructing, measuring, and 
estimating. The teacher should clr- 
culaty/through tha olkssiwom to give 
asslstanoe where needed. . • 

2. Games and pui^Blea nay tie used to en- 
cpurage tad iwtlvate the students to " 
learn metric measures, • A good verbal 
game oan start with the teacher saying i 
•*I'm thinking of something In this 
ropm that la about 120 os^itlrteters ('or 
1,2 meters) long*", ihe student who 
guesses the abject becomes the leader^ 
and repeats the prooess. Conflicting 
opinions msy develop during this gaae 
an4 measuring instJcumentii my have to 
be produced to settle the quesUons/ 

Materials! / ' ^ 

1. Activity Sheet W 
,2. ^Student Woiltsheet #«f , 
' 3. Stjips of oardboatd, tailjbaid, (or 
adding machine tapes) 36 om long 
Cardbo4»i or •tagboard for pueslS 
ocnstmo^ion 

, 5. !J;tsr sticks and metric rulers 
6. ^0 meter measuring tape 
/• ^isson« • 



An«w 12, 14 and 15 

1. All l«i«tha fro« 1 throuifh 36 can be 
«»a«ux«l dlptotly with the ••oentl- ' 
<|tep^ck% 

2. pi ^ 



Order 


Sftltfate of 

Length 


Actual 
Length 


EiTor 


Correct 
Pider 






iU9 nim 




C 






50 am 




B ' 






'f? nn 




G 






^ mm 




D 






30 mm 




H 






26 mm 










9 m 




A 






6 mm 




P 



Anavere wlli vary 



Guessed 
Order 


Bat. of 
^Perimeter 


Actual 
Perimeter 


Corrept 
Order 







20 cm 


D 






19 cm 


C 






13 oi 


B 






12 cm 


A 



11 



Activity Sheet #5 

A. teaching susgeatlonat I 

1. The purpo^ of this activity la to \ 
px^ovlde exl^rltnces In defining and \ 
using Mtrlc neaaurea of area. a 

2t Prellmlnazy woxic irlth rubber band 
' cmatruotions or geoboaxda would 
be helpful for Student Worksheit #5, 
Problem 1, 

B. Materials I 

!• Activity Sheet #5 

2. Student Worksheet #5 and 5a 

3. Metric rulers 

^. One-half gallon milk oartdna . 
5» Meter- sticks 
6. Scissors 

C. Answer Keyj 

^ (Activity Sheet #5) - Page 16 • .; 

• 1. 100 mm^ * 1 cm^ 4. 3,00 dm^ - 1 m^ 
2 2 

2. 100 cm • 1 dm 5. 1000 x 1000 

3. 100 X 100 m 10,000 ■ 1,000,000 . 

(Student WoWcsheet #5) ' P««es 1? and 18 



\ 



1. 


A) 


4 cm^ . • 


D) 9*cm^'' 




B) 


9 cm^ ( 


B) 13 cm^ 




a) 


8 em^ 






a) 


An Infinite nunibe'r 




b) 


Any straight line which ptoses, 
through the center point of the 








rectangle cute It In half. 




o) 


'9 cm*. 




3. 




Nera will vary. 





4. , An$(iett ^11 vary. 



Activity Sh*«t #6 

A. Teaching funt^stlonurf >. * 

1. Thfjo fvoim at^ifilm a^itlvity Is to 
. porwdtdt •xp«rl«no.«8 In d«tinlns «ndl 
uMing Miri^^meMUTtts df voIuim and 

B. MAt«riilaif . '^ . / , 

1. Activity dh«et #6,' and $a 

2. y.etrlc rulers • 

3., Gaidboard (V) era x ^0 ;c») far con- 

. atmctlon of cubic dsolnatsr 
^. Cubic csntlmster' blocks 

5. I/it«r< neaaure 

6. Quart carton *> 
^7. Sclssoire 

C; Answr Key t '?a«e8 19 and 20 

1. a) '6 dj|2 . ' 
b) 600 o«2. ^ 

2. a) 100 ' > • o) 1000 

■y'' ^) 10 ' . d) 1000 

^, A liter Is allghtly/Iarger than a 
quart. One quart lb approxlinatelf 
.35 liters. One liter Is approx. 
1.06 quarts. 

Activity Shetet. #? 

A. Teaching: suggestions 1 ^ 

1» The, purpose of the activity is to 
pro\'ide experiences. In using metric 
. rjeasures of mass. 

2. Students could be divided Into teams 
of three to nork on measuriiig varioui 
Iteas of the e)csrolse and .then sKltdh 

#qiilp»nt,. ■ ^ ' 



3> Wf^pod activity ;to paomote aklUs 
1 j^ esilMttlon aiid rsvlew all iii»a«ur»<^ 
fl%i^i leaxnad up to ihla point , la the 
jfolJtjjwfingi N Gather togiithtr 10%15 
'^^o>3fN»tar Have a aheat prepaid (by . 

the\taaoher or a oopmltt^ of -stu^ . 
r.denta) itti}.oh lists* It naaaursMnt for 
« ^ e^h obj^ot'^^a length* » jMuiq,, or 
^ o^^lty, thin hi^ve studttntii^ one at 
a tine » H^tiijl^a nana of the correct 
object next to^^ta neaauice^nt* . This 
oan 'be done as a\conteBt with A tlasr ' 
.to see Hhloh atudent can cQnplete the 
' task In the shortaat tSnn^. For exaapla 
• • ■ . . . 
(Comnittee or teaohtr keeps Mwier 

or solution sheet.) / 

X 



Name or number 
6t object 



He^urement 



length of 30* cm > 
width oA ^ cm 
thlckneM Cf 3 mn 
length odi 12'jSm 
mass of 1 kg 



Materials I 



1. 
2. 
3. 



Activity Sheet #7 
Student Worksheet ^7 
Balance scale wltfii metric weights'. - 
Metric capablty mseuBures, liters and 
Cubic centimeters ' 
Various contalhara toxoid wateir<tin 
cansr bottles', plastlo bowls, etc; 
6, White and orange Cula#nalre rods. 



(Activity 3h««t #?) » 

1. Anmrs win vary , W th^ naes 

of iN^ter ahould be about 1000 gxaiw. 

2, AnaiMrg Kill vajcy. 1 «r»» (if 



iMtouzwd pr«claaly under rigidly 



^ontroUad condlijlona). 

(Stodent Woijcrfiaet #7) 

1. Anawera will vary (students bheck 
each other.) 

2. Slightly leas than one gram, since 
wood Is llgh,ter' than water. 

, , 3. Answers will vary. 

'III. Activity Sheet #8 (Optional) 
. A. Teaching suggestions i 

. 1. Purpose Is' to , provide experlenoes In 
using netrlo land measure 

B,' Materials I 

1. Activity Sh»et #8, and 8a ' 
' 2. Metric -squared paper 
,3. Metric measuring tape (optional) 

a C. Answer Keyi Page 23 

1. Square centliMters (cm^) 

^ 2. Square metem (m^) 

3. Square dekametera (dam^) 



> 



IX. Activity Sheet #9 

A. Teaching suggestions i 

1. Jhe purpoae la tp become acquainted With 
Hpelslua tei^rature acales. 

2. Batlmaticn of ^e^peratua^es on th^ a»l- 
alus scale In cf aasMlacuasloh ahould 
be hel^ptfttl. Mhat la a re4aonaUe QeX-' 

H , ^ •^^^ rf*«in«;for humsn body Jiempeiature, 
^ refrlg^tatoOinperature, temperature 
at the Nofrth^PoXe, temj)erature of molten 
lava for a vdoenoT 

B. Materials! 

1. Activity Sheet #9 

2. Student Vjoxkaheet 09 

3. - Celsius thermowtter (not abs. essential) 
/ ^, . Fahrenheit therwowster. 

C« Answer Keyi ' 

' (Activity Sheet" #$i) . 25 - « 

■ F - 0' 

K 
K 

< 32° 
230^ 
' 70** 

V 490° 

(student Warkaheet #9) - Page 27 
1 *) C p 



f 



r 



IX. (Contlnutd) 

(Studftit Voiic«hf«t #9) - ?««• 27 

I b) 20** . 35** or hlghw 

30^ . 86°, 35** - 95°. 
2.HJ^btr»ct 30, th«n t«k«. ont-half . 
,X. Activity Sheet #10 

A. Teaching suggestions! 

1. Activity #10 should be used iub a 
review exercise, followi by 'a 
discussion Off the entlr» unit, 

B. Materlalsi ' . - 

« 

1. Activity. Sheet #10 
G. Answer Keyi Hg9 28 



XI. "Aotlvity Sheet #11 

A. Teaohlng suggest Waf 




C. Answer Keyi Pages. 32 and 33 

1. a) 1 in. d) 1/2 in. 
W 1 ■ •) 1 ka 
c} 1 «i. f) X liter 

2, Multiply hy 2 1/2. I50 cm, 

# 3. Multiply by 1 I/2. 150 ml. > 120 mph, 

^. About the sAwe in quarts. Divide by k 
for ^sallons. . 40 4'ts, 10 gal ♦ 

5* Multiply by 2.2; 22 lb. $2.20 lb. 



6. 





4 
1 



a 



1. This aotl^Yity^U provide pittotioe , . A . ^ 
in QcMiiaing ,ths |ottt oowKm unitfs of 

the n^rio and Snglish systens. 

2. BiqihasiBe th* approxlnate nature of 

thi ooiiversians* . 7 

•3. Oive as mny oonoxete experiences in. 
♦•seeing** the units as pdsslble,. 

k, SMphasiae that conversions at^ inorte- 
Ingly unnecessaxy. 

B« Materlalsi 

1. Activity Sheet #11 and 11a = 

2. Student Worksheet #11, lla, and lib 

3. Measuring finite 



TO 



X. 


•) 


1 inch ^ b) 2 lnohe0 


e) 4 inches 


2. 


•) 


1 iftch b) 2 incheb 


c) < 3 itichee 


3. 


•) 


3Ve«t ' c) 


3 6 Inches 






3 feet 4 inches d) 


^ ISP^ k Inches 



5. •) aooo - 10^ ^ d) ' 1 



("3 



sh) 100 - 10^ 



^. 1 11 1 A 
• .1555 » T55 • T?5 » 

h •) 5 ft.' 10 in.' 
b) 8 ft. 8 in." 

J. •) 8„inche8 c) 12. inches 

. b) 8 inches. d) 7 inches 



1. Ms^er 
2i Oram 

^ I 

3. Uter 

4*, Square mster^ or square dekamstera 
. 5. Cubic meters or cubits delcameters - 

r 

.6; a). 10""^ d) 10^ 

7. a) 6(X)*cm - 6 ^b) ,4 km - 400 
c) 900 ca'si\9000 nm . 

. 8. 50 cm. 

9. ,100 

10« 1000 * ' V. 

-11. 1 gram 

12. 100 cm^ 

43. 0 degrees - ♦ , ^ 

14. 100 degrees 

15. 70 degrees > 



_ 1 

In^^^otlon to Metric Ns«sur«Mnt 



* # 

X.. Betiawte the length of theee l±n» ae^oehtB to the'neareat inch. 
*) ^ b) . c) ' 




2, Heaaure the length of the following line iiegmente to the neereiit Inch. 
•) b) c)- 



e) How'maijy feet is 36 inches? 

Change the fD^.lowing to feet and inches. 

b) 40 inches . ft ' inches 

c) 31/2 feet . ft ■ , inches 

ft 



d) 1 yard 2 ft 4 inches 



Inched. 



Change the .following .common fractions to (Jecimal fractionc. 

•) 1/10 - c) 2/100 . • 

b) 5/10 - d) X5/1000 m . , 



V 

Write the following as k power of ten. 

«) 1000'- . d) 

b) 100 - , 



) IBS - 



/ 



\ 



'ITr|T|'l'|'IT 

1 



13 f J i 



Itotroduotlim to N»trle ltoMur«q»nt 



* , PRtelST (Contlmwd) 

■ ■ ' ' ■ ■ ' , % 

6. Order the following numerals trom enidleet to Itrg^et^ 



•) 1000 c) ^ 10 'e)^^ f) 100 g)«^ 



7. Add the foUpwing, using English unite. Simpliiy if necessary. 



«) 3 ft. 2 in. 
. + 2 ft. e in. 



b) 5 ft. 10 in. 
+ aJTt^ 10 ln> 



8. Find the perimeter (distance around the| figure) of the following 

«1 2 in. ' , > 




( 



1 in. 



Xntroduotlon to Metric .IHeaaurenent 



I- 



V^JBfnsi (X^ontinued) 



9* What' la the temperature in /V at the errow (^)?' 



70 
bo 

Jo 
Xo 

lO ' 

0 ■ 
-10 ■ 



0 
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jbotroduction to N»trie HiaturMwnt 



1. What i8 the basic metric uijlt for length? 
2» ' What io the basic metric unit for mass? 



3. What is the basic metric unit for capacity (liquid maee)?' 



4. What unit might be used to. measure the surface area of a classroom floor? 



5. What unit might be used to 'measure the volume of your classroom? 



6. Write each of the following, prefixes as a - power of teni 

a) milli ^ 

b) deka 

c) centi 
' d) kilo 

e) deci 

-> 

7. Fill in the blanks below. 
k)^ 6p dm • cm i- 



m 



b) /»000 m 

c) 9 m - 



km 



dam 



cm 



mm 



d. What is the perimeter (distance afound) the following figure 



3 cm 



2 cm 



7 cm 



Ztitrodhietlon to. Metric Measurement. 



PO^TTEST (Continued) 



9. HoW many cubic, centimeter a would fit in a cu^c decimeter box? 



10. How many cubic centimeters are contained in a liter? 



II. What ±8 the ^ mass of one cubic centimeter of water at its greatest 
density? ' 



12. What is the area of the following square? 




10 cm 



oh the Celsius scale, 
on the celeiue scale. 



* 10 cm . 

^3. 32 degrees fahrenheit is equal to 

U: 212 degrees fahrenheit is equal to 

15. A Celsius temperature of 20 degrees is approximately what fahrenheit 
temperature? 




Aotivlty Sh««t #1 



Ho¥ tall ax« you? ~ 
How much do you weigh? • 
How Unge lo the deak top? . 
How wara la thWrooii? • 
How much nilk/iid you: drink for ta^akfait? 

As ypd anAweredf thene^^tn^tiona you uaad measuronenta.'^r? Yod^OMpared 
tha objacta in ao^ation with known. unita Buoh aa'lnohaa, fa«t, pofelB,^ 
aquara inohea» dagraaa, oupe ot pinta. Tha unita oommpnly uaad^ tha , 
UnitaA Biataa Totmarly uB«d in Ungland and ara known aa tha Ingliah 
«y8tam of maaauramant."^ - ' 

Long ago men maaaured the length of thinge by po«patlhg theil to 
parte of their bodiea. For exai^le^, the apan ia the iftiatanoa between tha 
tips of the thumb and little finger when extended. 





On the edge of a length of adding machine tape, make a meaaurln^ 
line (ruler) uaing your own apan aa the meaauring unit. Mak« marica pn 
the tape indicating five aucoepaive apana. ' #vC 



Uae thia ruler to measure varioue linaa,, such as the height and 
width of the door, length of thia page', or the length of your pencil. Re- 
oovl ttha lengtha. Are the meaaurementa exact, or do you have parte of 
the linaa left over? How could you make the tiwaauramanta moz« exact (pre- 
oiia)? Compare your raaulta with meaaurementa made by other atudaht^. 
What disMivantagaa do you aae in thia kind of Aaaauremant? * * 

Voul4 ttje maaaurementa be more aatlafaotory if tvatyone agreed to 
use the span unit and ruler of Juat one peraon? The one unit would be th« 
■t i nrt i nt iinii f or the oUaa.^ If people agree, there can be atandaxxt unite 




liitfodttotlon to Mftrlo M«MU|;«Mnt Activity Sh«ot #la 

* V 

for entir* nations, such as our English standard systsm, or sven for 
- • ths world. Would this b« dsslrablbr What kind of • a measuring systsn 
would you Invent If you could make one for the world? What units? What 
names for the units?. How would they be related to each other? 

Different nations and groups of people 
have selected different measuring systems. 
If you like history and stories, often -/\a 
comical, you may enjoy finding out the 

origin of some of these units. WvS ^i^^^^S 

■ , , Vgl L0N6 FOOT 
As science and trade develojped, the 

^ old measuring systems proved to be more gVTjj^ 

and jnore Inconvenient and confusing, M jJ^l/^^^"^- 

dlfflcult to learn and to use. An effl- ' ^ 

cl^nt lntematl<mal yneas A'lng System was ' 
needed. In 1791 the Paris Academy of 

Science recommended a new^declraal system of weights and measures. 

In the new system, each unit b|' measure Is the product of a basic 
unit and a power of ten. The Academy named the basic unit of length the 
flfijiftl from a Greek word meaning measure. The unit of mass (weight) Is 
the gram and the unit of capacity (liquid measure) Is the liter . Sub- 
divisions and multiples of basic units are named by putting Latin and 
Greek prefixes before the basic unit. For example, deal means one-tenth 
so decimeter Is one-tenth of a meter and decigram Is one-tenth of a gram. 
Tliey name<L the system the metric system. 

Alt^xbugh scientists Ad others engaged in International metric sys- 
tem, ^.took many years for countries to give up their own unscientific, 
^incon^renlent, but familiar national systems. Today the metric system is 
legal in every civilized country. The United States was the last indus- 
trialized nation in the world to offioiallv^tadopt the system. It has 
been legal, though not officlali since -the hati on was founded and is al- 
ready widely used in science and biisinets. It will probably completely 
replace the old Snglish measurement system in a few years. Soon the en- 
tire world will b^ using the SI (System International), the metric system. 



Xntroduotlon to>M«trlo MMuiurtiwnt 



Stud«nt Woii||h««t #1 



Body units, such aa » hand or a foot, fitKiuwtly hay* bt«n u*«d to 
mk% MaaursMnta* You may hava eaan aoma of thaa Mntionad In atoriaa 
and In hlatoiry. You may av^ hava usad aoma of tham. Ovar tha yaara 
thay hava bacoiiia atandardlfcad . but you can maJca approximations ualn« 
your oim body units. 

A flulzli la tha dlstanoa from your alboiJ to tha outstratchad tip 
of. your mlddla f In^r, 




\ 



A xfiad l«^ tha distance from tha Up of your noes to tha tip of 
your mlddla f Ingar with your arm axtandad. ^ 




4. 



A taiZfe Is tha len^, of your foot. 




A [land la the width of your hand aorosa tha knuckles. 




An InaJi Is the length of the Joint at tha and of your thumb. 




"IT 



Madsure your own body units, using a standard rular. 



1 Body Unit 


Standard Unit i 


Inch 




Hand 




Foot 




Cubit 




Yard 





ERIC 
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> 



•.Stu^tnt WorkahMt #U 

Aw th^re »ny oonr^nlenf raUtlon*hlp« b*tw»«n your various body , 
unite? What ar» th» rtUtlonehlpe bttwean the standaid unite? 

Uee on« of yout body unite to make a ruler. Meaeuw two or three 
things, then chock with a standaitl ruler. 

Another personal unit la a step (the len^ ofS^our nor^a step 
fro« your back heel to your front heel). You have probably seen football 
referees step off peij^tlee. What do you estliwte the length of your 
step to be? Check It vlth a ,standaitl ruler. 

1. Step off and estlnate the length of the rooa. 

2. Check your estimate with a staiviard measure. 

3. Try again on the length of the room or eome other distances. Can 
you improve your estimates? 




:;ER1C 
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, 'ftlflMl JtffmQn. 4 g>iw^;t«n, iftji tht htm 

bMle unit of Ungth In tht Mtrlo ^yUn U th« rttUt>. ~ 
through th« yoaro, mny way* Mtyo bt«n auntotod to dof&no tho iiotor. 
Ono of tht «o«t inttr^otlng wao advoo^tod Thomaa Jafftraon. In hla 
aatllod, tha lan«th of a ain^la pandulua waa to ba uaad to da^lnt a 
matar. W . . 

A alapla pandulun nay ba oonatruotad froa a langth of atring with 
• Kal«ht tlad to ona and. Thla walght la oallad tha •'bo\>^ Oonttruot 
— -ari)«|duiiiir an* taatan to a au^^^ ' ~ 



b) 



Xntroduotlon io Mttrio MmuxvMnt 

Activity Shf«t 

Pull the bob a laiiX dlaUnet to onu ald« ai^ lat It aninff Jbaok 
and forth. Tha s^j^ of a panduliw la tha lan«th of tliia U takaa for 
tha panduluin to airing from ona alda to tha othar tnd baojt a*ain . 

Jaffar«on»8 Idaa waa to diOnt tha ajijr aa tha Ititi^th of a aln«l<» ' 
peMulum having a period of two aaco'nda. In thia axparlnant. wa will 
how oloae thla la to a matar. 

Start tha panAulua awlng^r^ (ramambar, only amall awlnga.) 
a) Whan the notion la amooth, aUrt timing with « watph 
ftnd count ten oompleta periods (remembar, one period ia 

a nwlnfr from one aide to the other fluid back again.) 
If. thia takes leas than 20 aeconda, lengthen tha pahdu- 
lumi if it takaa more than 20 aeoonda, ahortah tha 
pendulum, 

o) When the time to complete ten parioda ia exactly 20 
aeconda, you hare a length which we ahall oall a 
"pendumeter". Meaaure the length fi>om the point 
wh*w>e the pendulum is held to the center of the bob. 

Compare your "pendumeter" with other. groups. Compare tha "pandumeter^ 
wi-^h a meter atick. How close are the two lengths? An intawsting thing 
about thia equipment is that we have used time to datarmina dlstanoa. 
With tha same apparatus, we could uae distance to detarmina tlma by ufcing 
a pendulum with a lan<fth of ona meter. Than we could define ona second 
as the length of time it takes the pendulum to oonplata a half' period. 

Tha ••pandupwter" ia not tha official matar. Tha "pawiu^atar** is 
aff«ctad by tha earth 'a rotation and tha location at which tha axparimant 
ia conducted. The official meter Has originally defined aa a unit equal 
to one ten-mllllpnth of the diatanoe betwaan tha aquator'lb^ tha North 
Pole. In I960 a mew stwidard, mora readily datarmlnad, was dafinad. 
It bases tha length of tha mater on tha wave lane^h of - tha atmnga«r«d 
light from tha gals Krypton. 
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Xntroduotlon to N«trlo MMi«ur»»«nt 



.Activity 3h#tt #3 



He tall ar* ypu? Th.re arj/ v«lou. iNty^of n.»f»nng thl* (^uattlon. 
Par txaipla. you aay 6*yi 64 iKphaa. or 5 f#at^4 Inohesi 5 and I/3 f.«t| 
^ or avan 1 yard 2 f..i 4 inohaa. Soiiatlpma it is oonvanlant. ovan nao- 
aaaaiy^ to rename a m^xxtfimnt »t other units. This la ofian difficult 
In tha Bn«llah ayataa. It requires that you know a variety of naae. and 
iala%»shlp« between units. Do yoC!pr6w tha relationship, between inches, 
feat %nd yards? - 

Renaming measureaants In the metric system is simple beoauaa It is a 
decimal system, based on powers of jfcan. In a set of meaaujamwtta, eaoh unit 
1» ten tlm<s the slae of the next smaller unit. And all use 'the aamii\baaa 
name, combined with a prefix th^it shows Its decimal ralationahip to the 
baaio unit. 

The basic units for each kind of measurement ai^ 



Langth 



Meter 
Areai 

meter x meter - sq. meter 
Volume I 

meter x meter x meter • cu. meter 




Capacity (liquid 
Measure) 

\ 

K 


1 Liter ^ 


Mass (amount of ' 
matter, weight) 

« 1 
* 1 

• 1 

« 1 


' 1 z. 



I 




^ir "M '.^^v.^t'.ivi.i^. ,r.,i,.'.'"'';' , u>,„ ^ » .Vv^ ■ - - 



e 
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Xnixoduotlon to Nttrio NMUMMni 



StuAthV W(xritih««t #3 



UtJn pwflwM »r« iiaad for aubdivtsiona of *U typM of Mitrtq 

d«ol - divided Into tmths (O.l, lAO» lO"^) 

otntl dtvldtd Into h\)hdr«ltht (O.Ol, XAOO, lo"*) 

•1111 ^ divided Into thouMmdths (O.OOJL^ l/lOOO, lO"^) 

Htw la a plctura (actual alia) iihloh ahoira tha ralatlonahlp of a daol- 

matar, a oantlaator, and a nlllliiiatar. 



1-dBi 

■It ■ — 



» ' i » ' > 



arai 



1 mm 1 on . 

Gmak praflxaa ara used for multiples of thejMialo unlta. Thay 

deka - multiplied by 10 * * . 

heoto - multiplied by 100 (lO^) ^ . ' 

kilo - multiplied by lOOQ (lO^) ' . ' 

You ahouldf learn these prefixes and their meanings. Note that It 
takes 10, of eacmunlt to (Mtke the next larger unit, Just aa In our base 
ten numeratlon^sten. This relation between the metric ayatem of 
measurement and the base ;ten system of numeration Is one of the main • ^ 
advantages of the metric system. The same prefixes are used for unlta 
of length, are», vol\jm«», capacity, maaa, and so on. For example, 1000 
grams Is a k^ogram, 1(X)0 meters Is k kilometer. 

Scientists have added two other pref Ixaa for maklrtg meaaurements 
that are very small or very large. 

Micro meana small and mega means great. But In the 
metric sy8ten\. micro means one-mllllcnth (l/l,000,000) 
part of, and maga m^ana one million timaa. There la 
one exoaptlqji. Since mlftronetar was already a word * 
. neaping a meaauring device, the word micron (abbravi- 
atad ly utlhg the Greek latter A (iu)) la usually 
used to denote one-millionth of' a' meter. Also, the 
symbol for mega is (M). . 



Xntroduetion to H#trio N«MurtMht 



Student JToikthMt #3a 



1. M«Jc« a ll»t &t ^1 th« Mtrlo mrtflm In owltr from sMaieit 
to laxigost. 

Wrlto the nants for the units that are equal to 



2. 



a) ten Pietere f) 

b) one hundred neters g) 
o) one thousMd netere h) 

d) one million RMters ' l) 

e) one-hundredth of a meter 



.<»ie-<tonth of a meter 
one-^ousandth of a gram 
one thousand liters 
one thousiyvl grams 



3* In the J»trlfi s^em the unlta f or lengjtK, v^ume^ oapacHy, imd 
mass are all related to eaoh other. Under rigidly speolfled con- 
ditions of temperature and atmospheric pressure 

1 liter - iOOd oublo centlneters (oo) of water 
1 gjfam - the maas (weight) of 1 oublo centimeter of water. 
How muoh woild a liter o«. water weigh? State your answer In two 
wayjs. 

Here are some conmonly used metric symbols. They combine the first 
letter of the prefix with the first letter of the basic unit, with sev- 
eral exceptions. What are the exceptions? Why? (See Student Worksheet #3.) 



-^m- micrometer 
mm - millimeter 

CI 

cm - centimeter 
dm - dfoimeter 
m " mller 

1. Complete the followlngi 

*) , dm - 1 m 

b) 
o) 
d) 

2. Fill in the blanks belowi 

a) 30.dm • ^ cm « 

b) 9m- cm « _ 

o) 3?tOOO cm ' 

I • — 

d) 5000 m - _i km - 



dam - dekameter 
hm «■ hectometer 
km - kilometer 
Mm » megameter 



cm - l dm 
cm » 1 m 
mm ■ 1 cm 



m 

MA 



f ) 1000 g - 1 ■ 

«) ^ eg - 1 dg 

h) ng - 1 g 



mm * 1 m 



dM M 



dam 



InivqAudtlon' to Nttrlo NMuiurtMnt 



Stud«ni Worksheet #3b 



3« Put the foXlowUns meMuremnts in inore&eing oxder (wMOleet to 
lAreeet)t 

8 put ^7, dwi 242 o«t 89 mint 8 m 60? mn t 

— ► N«ke * Bot at cards oontainlng eets of equivalent pairs. 
SoM suggested pairs arei 







Turn the cards face down. 

Hie first player turns tno cards face up. 

If they are equivalents* he keeps them and turns two more. 

If they are not equivalents, he turns them face down again* * 

The next player tl^ks a card face up. 

Before turning the second card, he tries to remember the 
pcraviously turned cards, so he may match his face-up card. 
■ He Then turns a second card. 

If his turned pair are equivalents, he keepv them and turns ^ 
two more. " . 

A' player continues turning pairs as long as they are equivalents, 
when the pair is not equivalent, the cards are turned face down, 
and the next player takes his turn. 

The player who takes the most cards wins. 

Increasing the number of cards makes the game harder. Kight caxds 
i* easy. 



Intrcduoiion to Metric M«Mur«Mint 

' AotlYlty Shwt #4 

Metric Mwuremwt Pro.1»ot» and Bxtroiaos 

1. A Strang« NoMurlng Instrument 

Make a cartlboard "cenilnieter stick** (36 oentlMters Icng) and nark 
only the points shown at distances 1» 3» ^» 13» 20, 27, 31 and 35 oentl- 
Mters from the le^t-hand end. 
"p-l I 11 I M 1 I i I I I 1 I M 1 I i I r M 1 I I i M I I f 



s 



A point 11 centimeters from the left-'hand end la not marked t however, 
the stick can ^ used to measure directly a length, of 11 centimeters by 
using the markings 'for 20 and 31 centimeters. Betweeii what two markings 
on the stick Is there a distance of 2 cm? Using only the mariclngs on 
the stick, can you measure directly a length of 8 cm? How many different 
lengths can be measured directly on the stick , using only ths given marks? 
Show how each may be measured. 



2. A Pu«2le 

Gut a ten oentlmeter 
(1 decimeter) square. Work- 
ing In one direction around 
the ten centimeter square » 
mark one point on each side 
two centimeters fromthe oor- 
ner. Join the points bti 
opposite sides* (See lllus-* 
tratlon. ) Cut wlong the lines 
making four pieces, nix up^ 
the places and fee If you can 
«put It back together again. 
Sides >^lch touch must have 
•^ual measupsments. 




IntMduotlen to Hatrlo HMaunMnt 

T 

2ft. Cut ft slxHi^ftntlnit^r tqufti^ 
trim oftixiboftrd. ConbAi^ this squftrv 
with thtt four i)i«o«s of the 10 om 
squftrv y«u cut In #2 to mk% « larg- 
er squftre. 



Activity Shftftt 




3. Estimating Metric Lengths 

Just by looking, order tlie line segments with respect to deoreas' 
ing length. Fill in the table. 



IntMdiiotion t<rN«trio MMMniMMnt 



Activity Sh«et 4»4b/ 



Lovv^est 



shortest 



Ordor 

... ^ 


EetiMtte of 

Unffth 


Actual 
Un«th 


Brror 


Oon^iot 
Older 


. 


Win 


niM, 


mn 


—J— rr 




mm 


MM 




1 i 

■ — ■ ^ — 


. — . 


mm 




















* 






t 

' f ■« ■ ' 










" ■ ' ■ ■ ~ y 




















■ I . 

f 



r, 



Aoti^d Ifi 



*Now write each length In cm. 



4. teatlmate first and then use theater stick to Measure eacK )0#/the 
folloKlng. See if you can Improve your estimating ability as ybu jrork 
through these problems. 

Sstinate 

a) Length of your pen or pencil 

b) Width of this paper " 

c) Ungth of your little finger _■ 

d) Height of the letter "B" / . . 

e) Dlametw>o(i| a piece of chalk -' -. " 

f) Length of a friend's arm 

g) Distance you can Jump from 'a » 
position iflth both f'eet together 



Mr 



*h) Distance you can run JLn approxi- 
mately four lieconds. 



: f 



Pick two other items to estimate and measure. 



i) 
J) 



♦dptlcnal exeroise f or ^ise outside, in good weather. 



Intvoduotion to Nitrle NM«ur«Mmt 



Activity Sht«t 0ke 



9# Llat tho raLlowinf; fl«^rea In order of dooraaslng ptrli«ftter» 
(P<irlnf»tor io th© dl8t«no)» around a tigui9») Check youmlf by RMaa- 
nrirys the porliwtor of oaoh* 




Lai^Bt perimeter 



Smallest Perimeter 



Gu000ed Older 


Bstlmate of 
PerliMtar 


Actual 
Perimeter 


Correct Order 
































ft 



X|it>o4uoUon to M«trio M«Mux«Mnt 



Activity Sht«t #5 



• To meanum l«n«th w n«ed a Una. baalo unit of Xlnaar 
moasuru lei a line 1 Mtar long. 

TO m©a«iur§ a surface, for inataxwso tho floor of tho roon or this 
' wa nead a aurfaolTt^ptroa) unit. 

Tha baalo unit of ^wa la a a^uara >iatat-, a aquaxa WhoM aidaa ara 
llnaa one water long. Subdlvlalona of tha aquara matar (v?) ara the 

aquara daoimetar dm^ . 

Muwro oentliwtar^^^^^^^^ " ~ - ^ - 

aquara millimeter am^. 

• - > 

UrgeiH i^ta are the daa^, 'hm^,-km^. 
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Hoir nany mm^ 


- 1 om"^? 


2. 




* 1 dm^?' 


3. 


.How. many mn 


- 1 dm^?v 




Koir many dii^ 


• 1 *? 


5. 


Hoir many «^ - 1 km^? 



/ 




Introdiiotlon to M«trio NMMux«Mmt 



Student Vorktht»t 05 



1. Th« fl«uw below plcturtt * squar* d«oiiMt«r divided Into 100 squart 
centlieters. Detertilne tho atmi (in aqjim ceni^^tters) of the figures 
narked A-C. 



A. 
B. 
G. 















7 










A 


























— r- 


> 






















- 








/ 








\- 








1 
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D 












































































£ 











D. 



2. On a cm square paper, draw a rectangle 6 cm by 3 cm and draw a straight 
line whloh outs It In half.- \^ 

a) . How many straight lines oan be drawn »ihloh would out the rec- 

tangle In half ? ' 

b) How oan you be sure that a straight line outs the rectangle In 
half? . 

e) What Is the area of each part.o^the rectangle when It has been 
cvit In half? . ' 



17 i2 



Xntroduotion to Httrlo NMsuzviMnt 



Studont Vorkthoot 4'5a 



3; Approxlwftts the number of square declmtsrs of osrtbosid It tiiKss 
to mke a ohe-half gallon milk oarton. Cut the oarton open. sprMd 
flat, measure and oalouUte the nuinber of square deolmeters In the oar- 
ton. Or traoe ths parts of the oarton on o» paper. 

4. Estimate the area (in square meters) of the classroom you are in. 
Measure and see how close your estimate was. If your teacher approves, 
mark off the square meters in chalk or string on the floo^j. If carpet 
costs $12.75 per square meter, vhat would be the cost of carpet for your 
classroom? 




IntMduotion to Mttrlo MMuiuxviMnt Activity Sh««t #6 

Voluw and Canftcl^v 

to nttasure the length of a line we need * unit that nodele the 
line, ^linear uj^t auoh as a centimeter or a meter. 

CBNTIMETCR 

To measure a surfaoe ne need a unit that oovora a surface, auoh as 
a squars oentliwter "SOUARE CENTIMETER ' 



{ 



To measure a three dimensional object, such as a box or a roan, we 
need a three dimensional unlti for example, a cube like a sugar cube or 
a uniform .box. - 

cm' 



1. Gut from cardboard, tagboard or oentlmer square gi^aph paper, a pattern 
for constructing a cubic decimeter. (See Illustration.) Fold arid ffieten 
the edges with tape leaving the top hinged open. 

a) What is the surf area (area of the pattern) of this 
"■ cube in square decimeters? ^ ^ 



b) What is the surface area in square centimeters? 

2. Obtain some white centimpter cubes, or make 
some cm^ cubes. ^ 

a) Estimate how many cubic centi- 



meters it would take to 
cover the bottom of the 
cubic decimeter box with a 




CHi 




layer 1 cm deep. Sketch the bottom layer on cm2 
"paper, or refer 'to the sketch of a dm^ on Activity 
Sheet #5, Example 1, - > 
b) How many such layers would fit in the box? 



||ttd«etlon to Itotrio NMupurtiitnt 



Aotlvlty ShMt 0U 



2. o) Hoif many ouMo o«ntlRMt«ni would fit In tho puMo d«olRttor boft 



d) 



on 



1 d»^. 



3. Th« bftiilo unit of capacity (liquid neaauro) In tho utetrlo aystaii la 
tho lltar. A llt«r is a unit of m«asura alndlar to a quart. In natrld 
ooontrlos people buy soft drinks, miVk, saaollnt, oto. ptasurml in lltara. 
Look at your cardboard oublo doolnotor box. If It would hold wator, It 

would hold one liter. 

In other words, a liter la a dnlt of volime equal to a 
oublo deol meter or 1000 oublo oentlMtex» (oo). 




This relationship between units Is a property of the metric system which 
Is not comnon to the English system. There Is no direct relationship be- 
tween cubic Inches and quarts ae there Is between a cubic decimeter and 
a liter. ^ 

4. rill a metric measure of 1 liter with wa^er and pour it lnt| a quart 
container (a milk carton will do). Did it fm the quart cont^iffcr? Was 
there any left over? PlU the quart container and pour It Intc^ the liter 
niMsure. Did It fill the liter measure?- Was there any left over? Make 
your own rough oonparlson between a liter and a quart, 



Introduction to H.trlc M.,,ur.».nl Activity Shwt #7 

* 

of MtBg 

ObUln a lite/ (1000 crn^) container. Find its mass on . b.ltnci 
Record its masa. Carefully fill the container to the 1000 cw^. 

Find the total maee of the container and water. Record its maes. 
Prom the total maee, subtract the maee of the coAiainer to find the 
mesa of 1000 cm? of water. 

1. What le the mass of the water? 

2. What is the mass of 1 cm'^ of water? 

There is a direct relationship between units of volume (or capacity) 
and Onits of mass in the metric system. The unit of mass, the gram, is 
defined as the mass of one cubic centimeter of water (at it? greatest 
denei'ty. ) 

So, the mass of .1000 cm^ or 1 liter of water ib g or kg. 

You now have some concrete experience with a kg mass. If you could 
construct a cubic centimeter and Q.ll it with water, you would have an 
idea of a gram weight. It takea only a small number of drops of water to 
fill a cubic centimeter. ^ ' , 

Obtain a container graduated (marked) to measure cubic centimeters. 
Use an eyedropper to determine the number of drops in l\ubic centimeter. 
How n»any? Comjvire your results with others. 

^\ eyedropper 

I. 

j^fr"/* Mass of one era-' of water - 1 gzam 

^ cubic centimeter 



ExamiwrthlB various masses' in the set of metric weights to\get the 
"feel" of them.V 



Inirodttotlon to Hetrio Ntasurtatnt' 



Student Worksheet #7 
InyeBtl^^tfr ^g jtoamyf of tUee 

1. Obtain at lea^t alx coritatners that will hold water - tin cana, 
bottles, plastic dishes, soap; or lce cream containers. 4npty pill coiv. 
tatnsre, buckets^ etc. Record .their masses. Estimate the number of . 
liters or milliliters in eac^ container and the number of grams of mass 
of each. Now measure them with your metric measuring instruments. See if 
you can improve your estimates with practice. Ust yt)ur results in 
the table below. 



Item . 


EstlHated 


BstiMRted 


Msasured 


Measured 


Capaolt^ 


Mass 


O&paoity 


Mass 


1. 










2. 
























/ 






5. 






If 


* 


6. 











2. Would a cubl^ centimeter of wood (white centimeter cube) have a mass 
more or less than one gram? (Remember the definition of a gram.) Find 
the mass '.of one and find out if you are right. 



3. Find the mass (in grams) of each of the following! 
a) a 10 cm rod d) a Wa^- 

• Of f, g) tluree other things 

^\ J - , L / choose, 

c) a pair of glasses W ' ^ 



Xntroduotlon to M«trlo MMMursiMnt 



Activity Sh««t #8 



1. 



Mfftrlo Und Ar»a Myuurti^yn^ 

(Optional) 

To find th«- area of this pa«o. Hhloh wtrlc unit would you 
us**? Why? 

2. To find the area of the room. >*ilch unit Hould you uae? ^ 
Why? 

3. To find the area of the block of land the sohooi la on. vhloh 
.metric unit would be convenient? 

For convenience in measuring land area., the metric system has 
two other commonly used unit 9. 

The fiis - 1 square (Je1«amet«i^ - »lob square meters 
The he<?tftrg " 10 square dekameters - 100 ares. 

The scale diagram below (with 1 mm representing 1 m) shows the 
relationship of Ahe square meter (m^) to the are and hectare. 
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> A 
B 
C 



1 square meter (m^) r< 
1 square dekameter (d»m^) - 1 are 
I h«otare(ha) - 100 are - 10,000 m^. 



fpfittodviotlai. to M«trlo MMsurtMvnt 

X*— 1 -h»-» <tMi 



AotlYlty|aht#t #8a 



- 3. Av « 1 dk^ - 



,1. On the school pUygrouncl, measure off an ftjg - dam^ - (10 m x 10 ra). 

2, Can you think of a familiar room or aria abput^ equivalent to an 

3. ' If poBslble, measure off a hectare (lOO m y 100 in). 

, ...(-].- 

'i^. Approximately how would a hectare compare with a footbd fl(»ld? 

a) Make a scale drawing of a hectare (lOO m x 100 m) with a football 
field outlined on It. (Use meters Instead of yard's for dimensions 
of the football field. Meters are only a little longer than a 
. . yard. Compare a yardstick and a meter stick.) 




., 4 




I ' • . ■ ■ ■ ' . 4. 

l^y^roduotloii to M«trio MMBurtn*nt Activity ShMt #9 

i 

Mttrio TaatHtimtii^ HtMUrtitnti 

Ju«t M bth«r mtrio mmu^s an based on imiltiplti of ton, tho 
••trio UMpoxaturo (aolslus) scale divides the Intoival bttwoon the 
freesinff point and boiling point of water Into 100 degxe^s. (The chart 
on the next page shows the relationship between the Fahrenheit and Celsius 
t««peraturs soallb.) You May be. able to obtain both Celsius and Fahrenheit^ 
therMOMters and sake your own coaparlsons* 

You can read equivalent temperatures from the Illustrated scales by 
- iaylnir « stimlght edge strai^t across both at the 'desired tei«pe»^^^ 
Use this Method to find the following equlvalentsi 

Fahrenheit Celsius # 

0^ _ 
100° 

98,6° _ 

350° _ 

_ 0° 

_ 100° 

^ . 20? 

230° 



XntroSubtlon to M«trlo MMmuxvutnt 



. \%(h 

150^ 

[HO-- 

' |J0- 

ho 

WATER 




CELSIUS 
A 




' COMPARE THE 
P/\HRENHE(T AND 

CJtLSm TME"RHOMETERS 



IntroduQtlor) to N«trlo MMLsurvMint 



Student, Vork«he«t #9 



Many »ieather f orecante now give temporatuws In both FiOiranh^lt - 
and C«Ulu« scales, A formula for converting Oelalue readings to Vahwn- 
helt can be fomied.. When the tempemture of watej^ changes from the\' 
frterlng point to the boiling point, the Fahwnheii thoignofneter rise 

degrees (from 32'' to 212^*). The G.lslus thermometer rises 

grees (from ^ to _°). Thus, a Fahrenheit thermometer must rise 

100 y *8 a Gelalua thermometer ' to indicate the same 

tenpsratut^ change. . , 

• F - 9/5 G -f 32 

Thi^t is, multiply. the Celsiusi^ reading by 9/5 and add 32** to get the corret 
ponding Fahrenheit reading. You can make > rough appro?cimation of this 
by saying 9/5 - 2 and 32 i 3P. Then a rule of thumb for daily weather 
temperature reading is to "double and add 30". Thus, if the weather - 
forecastf^r In a metric country forecasts a high of 25^ you can double and 
add, 30 to get a close' estimate of the Fahrenheit temperature (about 80**). 

1. a) Use the "rule of thumb" to estimate the Fahrenheit temperature 

reading which correspond with each of the following Celsius read- 
ings. / 



Celsius 


Fahrenheit Estimate 






— 








30° 




15» ■ . 





Check by putting a straight edge across the scales on Activity 
Sheet #9. ^ ' . 

b) In what temperature range (Celsius) would it be comfortable to- 
go swimming? . ' 

e) (Optional) Find the exact temperature conversion for the Celsius 
ir*Sdlng8 In part a) by using the exact formula^ 

2. Gin you figure out a rule of thumb for changing' Celsius to Fahrenheit? 

* .<C)74 U 
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luetioh to Metric MMnuxviMnt 



Activity^ Sl^jMit #10 



r 

.-1 




ACROSS 

1. Abbreviation for kilogram 
, 3. P^roflx meaning "multiplied' by 10" 
5. Man»a title 

8. _ Prefix meaning "one-thousa^^j[ith" 

9. Basic. unit of length 

10, Abbreviation for milliliter 

11. The lnltl,al8. of the offlclftl name 
of the, .type of metric we use 

15. Abbreviation for deciliter 

X6» Country nhie^^orl^^inated the, 
metric syetera - / 

. ■ ■ .. ./ . 



« DOWN 

1. Abbreviation for TcUpjueter 



2. Unit of. mass 

^ Prefix meaning "multiplied by 

1000" ^ 

6, fiaelfe unit of capacity , 

7, Name of temperature eoal^ 

» c 

12. Freezing temperature of water 
Irt SI units 

13. Number of centimeters In a 
decimeter. 



^1 



14. Pref-ix meaning "one-tenth" 
•15. Abbreviation for dekameter 



tniroduetion to Mttrlo MoMuxoiwnt 



Activity Shoot #11 



q«ivor»lotM 

(Ghan«ln« from ono nooourlng unit to anothor) " 

About the only use made of oonvemlon. U by Amarloons Mho am not 
yot familiar with tho «»etrlo ayaton. Thoy may want to pUco oomparlaons 
of ipitrlq moasuronor>t8 with tho system they already know. Ppr this pur- 
pooe', approximations are suitable. 

^^^'^ * '^^•^ »^lck «ind a ^ stiok together so both sero 
points are touching. Co-pare the two measurtng uni^ - metric and yard. 
Which is longer? How much longer? Which statements most accu«itely des- 
cribe their relationship? 



\ 



X yard 0^5 meters 

1 yard 0.75 meters 

1 yard 0.9ineter8 

1 y*rd, U5 Inters 

1 yard Ifl ihetors 



1 meter 
1 meter 
1 meter 
1 meter 
1 meter 



0.5 yards . 
0.75 yards 
0.9 yards 
1.5 yards 
1.1 yards 



rmosTicK 



METER STICK 



rTiiiiiiniiMM. M^ ii iii ii m„ .,i „, i ^„„„„^„, j^„,„„ ,, ^ im i i iiii ii i y^inM i iM 



Mm 

Place a i*eter stick and a yard stick together so that both zetx) points 
•re touching. Ccnpare the two units - centimeter and inch* Which is 
longer? «ow much longer? Which statements moiit aooUtutely describe their 
ieUtlopsip? .^ 



..,1 cm 
1 cm 
4i l cm 
1 on 
1 cm 



0.25 in 
0,5 in 
Z in. 
2.25 In 
2.5 in 



1 in 
1 iin 
1 in 
1 in 
1 in 



0.25 on 

2.25 cm 
2.5 cm 



Intr«d[uotl<)n to Mttrlo MMiaur^ment 



St\id*nt Woricshett #11 



AppyoyliWftte Convarwlonm 



1 yd 0.9 n> 
1 In 2^5 cm 

1 ml . 1,6 k» (a little mor* 
than 



Capacity (liquid meauuro) 
1 qt 0.95 liters 



LITER OOAkT 




Mass (weight) 

1 pound (lb) 0.5 kg 



1 m 

1 cm ■ 



1.1 yd 

OA in 



1 km 0.6 mi 



(a little less 
than 1/2 In) 

(a little more 
than 1/2 ml) 



1 liter 1.05 qt (very little 

more than qt) 

GAtLON , 




1 kg 2.2 lb 




'I Rir 



30 55 
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Introduotlcn to Mttrio MM«ur«iitnt j Activity Sheet #1U 

Since the meter la universally ueed, the United States has defined 
. the yard as exactly equal to 0.9^ meters. 0.9144 can be exactly divided 

by 36 so 

1/36 of a yard - 0.9144 meters ' * 

1 Inch - 0.0254 metexv 
1 foot - 0.3048 meters. 

All other equivalents In the two systems are approxlmatlona. 

Although the exact relationships of the yaixi and meter and the Inch 

and centimeter are known, there Is ordinarily little use for them. The 

"-"^^ ^y''**"' exclus^lvely in precise meanuflng activities 

and there la no need for oonverslon. \ 

. ^ ■■■ 



Xhtvoduotlon to Metric M««sux«iMnt Student "Woxicsheet <^1U 

1. Which 1b larger? 

^ a) 1 In or*l o« d) 1 cm or l/2 In g) 1 kg or 1 lb 

b) 1 yd or 1 m e) 1 km or l/2 nil h) 1 liter or 1 gal 

o) 1 ml or 1 km f) 1 liter or 1 qt l) l/2 lb or 1 kg 

2. If you knoM your height In Inches, how would you find It In om? 
60 In • om • \ 

3. If you know a distance In km, how would you find It In mllee? 
_ 50 km - ml 

80 km per hour - ' mllea per hour 

If you know an amount In liters, how would you find It In quarts? 
gallons? ^ 

kO liters - quarts! ■ gallons 

5. If you know a weight In kilograms (klloe), how would you find It In 
, pounds? ' . 

10 kg - pounds 

$1 a kg - $ per pound 

If you are traveling In' another country, you will probably see signs 

I, 

like the ones below. Give their approximate equivalents In the English 
system. (Use the ^able on the Activity Sheet as needed.) 



r 



Introduoilen to N«trio M«ft«ur»Mnt 
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6tud«nt Woxfcflh««t #llb 



Can]a«t# th« following convraloiw. Approxlnat* to tho noaMst 
Hholo nuMbor. (RoMsbor* i Man* **appro(xliMit«ly oquala). 



a) 


50 ml A . 


km 


b) 


2 1/2 ml 


f 

■i 


o) 


100 yd i 


n 


d) 


10 yd 1 


m 


• ) 


10 in i \ 


cm 


f) 


4 In t _ 


en 


«) 


16 qt. i 


1 


h) 


10 «al - 


^ 1 


1) 


20 lb - _ 


_k« 


J) 


1/2 lb - 


fC 



km 



k) 
1) 
m) 
n) 
o) 
P) 
q) 
r) 
s) 
t) 



150 Iw i ai 

5 Ica A ai 

150P a - ai 

4 a - ft 

10 oa - in , 

2.5 oa - in 

4 1 i _ qt 
20 1 i gal 

5 kg i _ lb 

lb 



Oy kg i 




/ 



58' . 
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